NASA/CR-2004-212754

‘s |:%,‘7A/

%

Support the Design of Improved IUE NEWSIPS High
Dispersion Extraction Algorithms:

Improved IUE High Dispersion Extraction Algorithms

Final Report

Pat Lawton

National Aeronautics and
Space Administration

Goddard Space Flight Center
Greenbelt, Maryland 20771

May 2004



The NASA STI Program Office ... in Profile

Since its founding, NASA has been dedicated to the
advancement of aeronautics and space science. The
NASA Scientific and Technical Information (STI)
Program Office plays a key part in helping NASA

maintain this important role.

The NASA STI Program Office is operated by
Langley Research Center, the lead center for
NASA s scientific and technical information. The
NASA STI Program Office provides access to
the NASA STI Database, the largest collection of
aeronautical and space science STI in the world.
The Program Office is also NASA s institutional
mechanism for disseminating the results of its
research and development activities. These results
are published by NASA in the NASA STI Report
Series, which includes the following report types:

o TECHNICAL PUBLICATION. Reports of
completed research or a major significant phase
of research that present the results of NASA pro-
grams and include extensive data or theoretical
analysis. Includes compilations of significant
scientific and technical data and information
deemed to be of continuing reference value.
NASA s counterpart of peer-reviewed formal
professional papers but has less stringent limita-
tions on manuscript length and extent of graphic
presentations.

 TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or of
specialized interest, e.g., quick release reports,
working papers, and bibliographies that contain
minimal annotation. Does not contain extensive
analysis.

¢ CONTRACTOR REPORT. Scientific and techni-

cal findings by NASA-sponsored contractors and
grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical conferences,
symposia, seminars, or other meetings sponsored
or cosponsored by NASA.

¢ SPECIAL PUBLICATION. Scientific, technical,
or historical information from NASA programs,
projects, and mission, often concerned with sub-
jects having substantial public interest.

» TECHNICAL TRANSLATION. English-language
translations of foreign scientific and technical ma-
terial pertinent to NASA s mission.

Specialized services that complement the STI Pro-
gram Office s diverse offerings include creating
custom thesauri, building customized databases,
organizing and publishing research results . . . even
providing videos.

For more information about the NASA STI Program
Office, see the following:

s Access the NASA STI Program Home Page at
http://www.sti.nasa.gov/STI-homepage.html

s E-mail your question via the Internet to
help@sti.nasa.gov

s Fax your question to the NASA Access Help Desk
at (301) 621-0134

s Telephone the NASA Access Help Desk at (301)
621-0390
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NASA Access Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320
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The objective of this work was to support the design of improved IUE NEWSIPS high
dispersion extraction algorithms. The purpose of this work was to evaluate use of the
Linearized Image (LIHI) file versus the Re-Sampled Image (SIHI) file, evaluate various
extraction methods, and design algorithms for evaluation of IUE High Dispersion spectra.
It was concluded the use of the Re-Sampled Image (SIHI) file was acceptable. Since the
Gaussian profile worked well for the core and the Lorentzian profile worked well for the
wings, the Voigt profile was chosen for use in the extraction algorithm. It was found that
the gamma and sigma parameters varied significantly across the detector, so gamma and
sigma masks for the SWP detector were developed. Extraction code was written.

Improved IUE High Dispersion Extraction Algorithms

The objective of this work, which was done in collaboration with the the US Naval
Observatory, was to support the design of improved IUE NEWSIPS high dispersion
extraction algorithms. This work was from the peer reviewed and accepted Astrophysics
Data Program (NRA 99-OSS-01 ADP) proposal: "Improved IUE High Dispersion
Extraction Software for NEWSIPS Data".

The purpose of this work was to:

- evaluate use of the Linearized Image (LLIHI) file versus the Re-Sampled Image
(SHHI) file,

- evaluate various extraction methods, and

- design algorithms for evaluation of IUE High Dispersion spectra.

It was concluded that the problems associated with the IUE high dispersion spectra are in
the extraction - not in the geometric resampling. Therefore, starting with the Re-Sampled
Image (SIHI) file instead of the early processing stage Linearized Image (LIHI) file was
acceptable.

Several extraction algorithms were tried - including Gaussian and Lorentzian. The
Gaussian worked well for the core, but not always for the wings. The Lorentzian was
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promising for the wings. This information lead to a Voigt profile. Although the Voigt
profile works well for the detector, values - that were being assumed to be fixed
parameters — where showing significant inconsistencies for different locations on the
detector.

A more methodical - and rather computer intensive - analysis was done using

SWP SIHI files of BD +28 4211 and HD 60753. The fits were done with 3 orders at
once with a Voigt function for the wings. The two stars each had 80+ images processed
individually to get a better sampling of the point spread function perpendicular to the
dispersion direction. Each image was divided into small regions (8 pixels wide) by 3
orders for each order. A three Voigt profile with a linear background was then fit to each
region. The sigma and gamma were set to be the same for all three but allowed to vary,
the parameters of the fit are: A(n-1), A(n), A(n+1), slope, intercept, sigma, and gamma
where the A's are the peak height for each of the 3 orders.

The results of each image were then set to a common centroid (delta x) for each region
and then combined. This combined set of regions was then fit producing gamma and
sigma masks for each star. These masks were compared with each other. If for one star
the mask value was pegged at the high end of the allowed range, the value for the other
star at that location on the detector was substituted. Then the mask values for each
variable at each location were averaged to create gamma and sigma masks to use in the
extraction procedure. Error estimates were included.

Interactive Data Language (IDL) code was written to use the gamma and sigma masks
and extract the spectrum from an [TUE SWP SIHI image. A README file was written to
assist the PI when he is ready to deliver the code to MAST for use with the IUE RDAF
library. Contributed to a paper being prepared for submission to "The Publications of the
Astronomical Society of the Pacific".
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